A catalogue of close eclipsing binary systems (detached and semidetached) with at least one of the components located in the δ Scuti region of the Cepheid instability strip is presented. The positions of the stars in the instability strip are determined by their accurate temperatures and luminosities. Observationally detected binaries (20 semidetached, four detached and one unclassified) with oscillating components were included in the catalogue as a separate table. The primaries of the oscillating Algols tend to be located near the blue edge of the instability strip. Using reliable luminosities and temperatures determined by recent photometric and spectroscopic studies, we have found that at least one or two components of 71 detached and 90 semidetached systems are located in the δ Scuti region of the Cepheid instability strip. In addition, 36 detached or semidetached systems discovered by the Hipparcos satellite were also given as a separate list. One of their components is seen in the δ Scuti region, according to their spectral type or B − V colours. They are potential candidate binaries with the δ Scutitype pulsating components which need further photometric and spectroscopic studies in better precision. This catalogue covers information and literature references for 25 known and 197 candidate binaries with pulsating components.
and 8 h. The pulsation modes are usually low-order radial or nonradial p and possibly g modes. These oscillating modes are believed to be driven by the so-called κ-mechanism involving the second helium ionization zone. However, the excitation of g modes might be influenced by the ε-mechanism, which is associated with nuclear energy production. The photometric amplitudes are always less than 1 mag, and a typical value is about 0.02 mag. They are burning hydrogen predominantly by CNO-cycle, rather than the protonproton chains of the Sun, either in a convective core, or in a shell outside the H-depleted core (Guzik 2000) . Most δ Scuti stars belong to Population I stars but a few variables show low metal abundances and high space velocities, so they are classified as Population II stars and form the subgroup named as SX Phe stars. Photometric observations of the δ Scuti stars reveal more pulsation frequencies, so that the number may exceed 50 (Breger et al. 2005) . A comparison of the measured oscillating frequencies of the pulsating δ Scuti stars with stellar models would enable refinement of interior structure models of the stars.
The aim of this work is (i) to present the physical properties of the eclipsing binaries with pulsating components, and (ii) to give a list of the eclipsing binaries with one or both of the components located in the δ Scuti region of the instability strip, according to their luminosity and temperature. The accurate astrophysical parameters, such as luminosities, masses, radii and effective temperatures of the eclipsing binary system components are collected from the astronomical literature. In Section 2, the general and pulsational properties of the known eclipsing binaries with δ Scuti components and their locations in the HR diagram are presented. In Section 3, we list the detached and semidetached eclipsing binary systems for which one or both components are most plausibly candidates for a δ Scuti-type pulsation. A statistical study is also performed, using the parameters of the eclipsing binary systems. Finally, we summarize the results which are obtained from statistical distributions.
D E S C R I P T I O N
The catalogue is a data base composed of five separate tables. It contains tables for known and candidate eclipsing binary systems for δ Scuti-type pulsations (hereafter δEBs and CδEBs, respectively). Cataclysmic binaries, contact binaries and binaries with white dwarf, neutron stars and black holes were not considered. The CδEBs are divided into two classes: (i) detached CδEBs and (ii) semidetached CδEBs. Table 1 contains information on the general properties of the well-known 20 semidetached, and four detached, eclipsing binary systems. The primary component of the eclipsing binary HD 172189 included in Table 1 is probably an oscillating star. Not only the fundamental properties of this system, but also its classification, whether detached or semidetached, are not known yet. Mkrtichian et al. (2004) suggested the term 'oscillating eclipsing Algols' (oEAs) for pulsating mass-accreting main-sequence stars in semidetached Algol-type eclipsing binaries. Most of the systems in Table 1 are oEA type. All systems lie in the δ Scuti instability region and display the same properties as the pulsating single δ Scuti-type stars but they have a different evolutionary status than single ones. In Table 1 , the second line for each system is related to the data for secondary components. The astrophysical parameters for 11 systems are not known yet. Further studies on these systems are urgently needed. The orbital periods and masses of the components of the systems (except IV Cas, RS Cha, WX Eri, V577 Oph and HD 172189), given in Table 1 , are taken from Soydugan et al. (2006a) . In addition to these, while the orbital periods of RZ Cas, AB Cas and AO Ser are adopted from Soydugan et al. (2006a) , the masses of these systems are taken from Soydugan et al. (2006b) , Mkrtichian et al. (2004) and Brancewicz & Dworak (1980) , respectively. The parameters for HD 172189 are adopted from Martín-Ruiz et al. (2005) . The brightness at maximum light, and depths of the primary and secondary eclipses for IV Cas, RS Cha, WX Eri and V577 Oph are taken from Malkov et al. (2006) , and their orbital periods are chosen from Kreiner (2004) . The spectral types and absolute parameters of the components are received from different sources (for IV Cas: Budding et al. 2004; for RS Cha: Malkov 1993 and Alecian et al. 2005 ; for WX Eri: Russo & Milano 1983; for V577 Oph: Zhou 2001) .
Most of the eclipsing binaries listed in Table 1 are semidetached systems, where the oscillations are related to the primary components, since their fractional luminosities are high compared to the less-massive secondary components. On the other hand, four eclipsing binaries are detached systems, as can be seen in Table 1 .
The pulsational properties of the eclipsing binary systems are listed in Table 2 , where the full amplitude of the light variation corresponds to the most prominent frequency. The number of detected pulsating frequencies, N, is shown in column (5). As it is seen from Table 2 , the secondary components of AI Hya and RS Cha are responsible for the δ Scuti-type light variations. Very recently, the existence of monoperiodic radial pulsations was confirmed for AB Cas (Soydugan et al. 2003; Rodríguez et al. 2004a ) and for AI Hya (Jøergensen & Grønbech 1978) . The primary components of Y Cam (Kim et al. 2002c) , RZ Cas (Lehmann & Mkrtichian 2004; Soydugan et al. 2006b ) and AS Eri ) have shown multiperiodic non-radial pulsations. Three frequencies were detected by Kim et al. (2003) in AB Per, but the first and third frequencies are out of the frequency range of δ Scuti-type pulsators. Thus, we assume that AB Per has a single meaningful frequency as given in Table 2 .
The four-colour photometric observations of RS Cha performed by Clausen & Nordström (1980) revealed that at least one of the components was an intrinsic variable, probably of the δ Scuti type. However, they were not able to decide definitively whether only one or both components are variable. They tended to think that the secondary component was responsible from the intrinsic light variations. However, Alecian et al. (2005) , in their spectroscopic study, suggested that δ Scuti-type variations may be seen in both components of the RS Cha system. Using the residuals of the binary radial velocity curve for primary component, they derived an additional radial velocity change with a possible frequency of 22.079 cycles d
and an amplitude of 0.89 km s −1 . However, they insisted that this frequency determination is not very reliable. Sarma & Abhyankar (1979) have announced that the system WX Eri shows δ Scuti-type light variations with two different cycles, of 6.0775 and 7.2881 cycles d −1 , with an amplitude larger than 0.015 mag. These variations are attributed to the primary component of WX Eri. Unfortunately, the two-night photometric observations made by Srivastava & Kandpal (1986) and photometric time-series observations obtained by Arentoft et al. (2004) do not support any additional light variation due to the existence of a variable component of the δ Scuti type.
Structure of the tables
The columns of the Tables 1, 3 and 4 are arranged in a similar way. In Table 1 , the depths of primary and secondary eclipses are given as fourth and fifth columns, respectively. The upper line gives physical characteristics of the primary components and the lower line gives the parameters of the secondaries in Table 1 . The most plausible candidate component(s) for δ Scuti-type oscillations is/are given in Tables 3 and 4. p and s refer to the primary and secondary  components, respectively. A detailed description of the various columns in Tables 1-5 is as follows.
Table 1
(1) The name of the star, arranged in alphabetical order of constellation listing.
(2) The spectral type of the components.
(3) Magnitude of the system at the maximum light (Max).
(4) The depth of primary minimum (D1).
(5) The depth of secondary minimum (D2). (6) Filters from which the maximum brightnesses or depths of the minima derived.
(7) Orbital period of the system (P orb ) in days, taken from Kreiner (2004) .
(8) M 1,2 : masses of the primary and secondary components. (9) R 1,2 : radii of the primary and secondary components.
(10) L 1,2 : luminosities of the primary and secondary components.
(11) T 1,2 : effective temperatures of the primary and secondary components.
(12) References. Sarma, Rao & Abhyankar (1996) ; (18) Barblan et al. (1998) ; (19) Russo & Milano (1983) ; (20) Cester et al. (1978a) ; (21) Giuricin et al. (1983) ; (22) Brancewicz & Dworak (1980) ; (23) Popper (1988); (24) Zhou (2001); (25) 
Tables 3 and 4
(2) Candidate component(s) for pulsation, p: primary, s: secondary.
(3) The spectral type of candidate component(s).
(4) Magnitude of the system at the maximum light (Max). (5) Orbital period for the system (P orb ) taken from Kreiner (2004) . (6) and (7) M 1,2 : masses of the primary and secondary components.
(8) and (9) R 1,2 : radii of the primary and secondary components.
(10) and (11) L 1,2 : luminosities of the primary and secondary components.
(12) and (13) T 1,2 : effective temperatures of the primary and secondary components.
(14) References. (5) Orbital period for the system (P orb ) in days. (6) Johnson V magnitude of the system at the maximum light (V).
(7) B − V colour in the UBV system. Tables 3 and 4 contain 71 detached and 90 semidetached CδEBs, respectively. The eclipsing binary systems discovered by the Hipparcos mission are listed in Table 5 . Although there are no detailed light or radial velocity analyses yet, at least one of the systms' components is located in the δ Scuti region of the instability strip according to their B − V colour. The absolute parameters of these systems are not known. Hence the format of Table 5 is different from the others (see Section 3.3). Accurate photometric and spectroscopic observations of these systems are urgently needed to determine their absolute parameters. Fig. 1 shows positions of the pulsating primaries of the 14 eclipsing binaries in the instability strip. The parameters of these stars are known with great accuracy. The borders of the instability strip were taken from Rolland et al. (2002) . The Claret & Giménez (1991) work was used for the borders of the ZAMS and the terminal-age main-sequence (TAMS). It is interesting to note that most of the pulsating components in the oEAs tend to gather near to the blue edge of the instability strip, as seen in Fig. 1 . On the other hand, the primary component of R CMa, responsible for the oscillation, seems to be located out of the instability strip. Therefore, it should be the coolest δ Scuti-type pulsator in the oEA group detected up to now.
All detached and semidetached binaries with known absolute physical parameters were found from astronomical literature. The list of these systems for which one or two components were placed in the δ Scuti region is given in Tables 3 and 4 . The primary components of 30 systems, the secondaries of 17 systems and both components of 24 systems fall into the instability strip (see Table 3 ). The primaries of 90 classical semidetached Algols fall into this strip, as is expected. The donors of the classical Algols are generally lessmassive cool components that are located out of the instability strip. The parameters for detached eclipsing binaries were generally collected from the studies of Malkov (1993) , Brancewicz & Dworak (1980) and Andersen (1991) , omitting, of course, those binaries for which more recent data are available. The semidetached systems were compiled from Budding et al.'s (2004) study. We should note that the data on detached systems are the most accurate. The accuracy is correspondingly lower for mass-transferring semidetached Algols, because these are generally single-lined spectroscopic binary systems. In addition, their light curves may be distorted due to the mass transfer.
If the temperatures of the components are not given in the literature, we have computed the temperatures using the well-known relation, adopting the value of T eff = 5780 K for the Sun: Brancewicz & Dworak (1980) ; (2) Kreiner (2004) Budding et al. (2004) ; (2) Popper (1989) ; (3) Helt (1987) ; (4) Brancewicz & Dworak (1980) ; (5) Giuricin & Mardirossian (1981b) ; (6) Olson, Etzel & Dewey (1995) ; (7) Giuricin et al. (1983) ; (8) Maxted, Hill & Hilditch (1994) .
C A N D I DAT E E C L I P S I N G B I NA R I E S F O R δ S C U T I -T Y P E P U L S AT I O N

Detached eclipsing binaries
In Table 3 , we present absolute dimensions of the detached binary systems, in which at least one of the components falls into the instability strip. The p and s in column (2) denote primary and secondary components, respectively, placed in the δ Scuti region. However, in some cases, both components of some detached systems are located in this strip. Fig. 2 shows the location of the 54 candidate primary components out of the 71 detached eclipsing binaries. The borders of the instability strip are the same as in Fig. 1 . The triangles represent the primary components of detached systems whose parameters were determined by combining the results of the light curve and radial velocity analyses. The plus symbols correspond to the primary components for which the parameters were estimated from their spectral types. So, the triangles show the positions of the primaries more accurately than the plus symbols. Fig. 3 displays the positions of the 41 secondary components of the 71 detached eclipsing binary systems given in Table 3 . The symbols have the same meaning as given above. The secondary components of the three systems (WX Cep, V1031 Ori and SZ Cen) seem to have completed their main-sequence evolution. If both components in a detached system are located in the instability strip and they have been pulsating, the determination of their pulsational properties may be very difficult, because light variation due to the pulsation of the components will be superimposed on each other.
Semidetached eclipsing binaries
For the semidetached eclipsing binaries, only the classical Algols were taken into consideration. In Algols, the light contribution of the secondary components to the total light is generally rather small in optical wavelength. Therefore, the absolute parameters of the less-massive secondaries could not be obtained with great accuracy. Fig. 4 shows the positions of the candidate primary components of classical Algols in the HR diagram. The symbols have the same meanings as those used for the detached systems.
Algol-type binaries discovered by Hipparcos
New Algol-type binaries discovered by Hipparcos (ESA 1997) are listed in Table 5 . According to their (B − V ) colour and spectral types, these systems are approximately located in the instability strip. Because the absolute parameters of these systems have not been determined yet, we do not attempt to show their locations in the instability strip.
R E S U LT S A N D D I S C U S S I O N
Basic physical parameters of the close binary systems with at least one of the components being a δ Scuti-type pulsator, or a candidate, were collected from contemporary literature and presented as four separate tables. In Tables 1 and 2 , we give general properties and pulsational properties of the 25 well-known eclipsing close binary systems with pulsating components. We present the data for 71 candidate detached eclipsing binary systems in Table 3 . At least one of the components of these systems is located in the lower part of the instability strip. Table 4 covers the data of candidate semidetached classical Algols. Accurate astrophysical data of 186 eclipsing binary systems are compiled in Tables 1, 3 and 4. Although there are, so far, few detailed studies on most of the eclipsing Algols discovered by the Hipparcos mission, we made a selection from them by taking their B − V colours into account and have listed our findings in Table 5 . This table includes 36 eclipsing binary systems located in the instability strip.
The statistical distribution of the masses, radii and luminosities of the components of the listed eclipsing binary systems is examined in Fig. 5 . Fig. 5(a), (b) and (c) show the distribution of the components of detached systems from Table 3 . The black-and greyshaded histograms represent the primary and secondary components of detached systems. There are only a few components in the range 1-1.5 M , because these systems are difficult to detect, due to low luminosity and late spectral type. More than 50 per cent of the primary components have masses between 2 and 2.5 M . From the peak value in the bin 2-2.5 M , the number of primary components per bin is seen to decrease sharply. However, the 54 per cent of the secondaries are in the mass range 1.5-2 M . Fig. 5(a) shows that the number of the secondary components drops suddenly to about zero for masses greater than 2.5 M . There is only one star with mass higher than 3 M , due to the cut-off of the high-mass border. Considerable proportion of the primary stars have radii in the range 1.5-2 R . About 57 per cent of the primary stars have luminosities in the range 10-20 L . The peak value of the distribution of the luminosity for the primary and secondary stars is seen in the bin 10-20 L .
The distribution of the primaries of semidetached systems is shown in Fig. 5(d) , (e) and (f). A peak is present in the range Table 3 . The black-and greyshaded histograms represent the primary and secondary components, respectively. Panels (d), (e) and (f) represent the semidetached systems listed in Table 4. 2-2.5 M in the distribution of the primary star masses, as was found for the primary components of detached systems. The distribution of the luminosities looks like that of primaries in the detached systems but the percentage of the primaries in the range 10-20 L is higher. In addition, the distribution of the radii is very similar to that of primaries in the detached systems. About 68 per cent Tables 3 and 4 as a function of the spectral type; panel (b): distribution of the pulsating components listed in Table 2 as a function of the pulsational period.
of the stars have radii in the range 1.5-2.5 R . The primary components of the semidetached binary systems are mass-gaining stars. Their radii may be larger, due to mass transfer from the lessmassive secondary components. In addition, as was known for a long time, these mass-gaining primaries rotate faster than the Keplerian velocity. Fig. 6(a) represents the spectral type distribution of all candidate stars. More than 40 per cent of the candidate stars have a spectral type in the range A3-A5 and there is a gradual decrease towards earlier and later spectral types.
The pulsation period distribution of the oscillating components in the eclipsing binary systems is given in Fig. 6(b) . The majority of the stars (80 per cent) pulsate with periods shorter than 2 h. Thirtysix per cent of the stars are found in the range 0-1 h and 44 per cent in the range 1-2 h. However, the oscillation periods of the single δ Scuti pulsators show a different distribution (Rodríguez, López-González & López de Coca 2000) . About 68 per cent of the variables have periods in the range 0.05-0.15 d (1.2-3.6 h) and the number of variables decreases with both increasing and decreasing periods. This result may be explained by longer period stars being more evolved, because of the existence of a period-luminosity relation. On the other hand, the majority of short-period stars on the main sequence may have amplitudes that are too small to be detected by moderate telescopes.
The percentage of all δ Scuti pulsators known up to the 10th magnitude, in multiple systems, was given by Rodríguez & Breger (2001) as 22 per cent. This percentage is very low when compared to the percentage of more than half of all stars that are expected to be members of multiple systems. As listed in Table 2 , the pulsation amplitudes of the pulsating stars in eclipsing binary systems are generally small. This small-amplitude light variation is suppressed with the large variations produced by the binarity. On the other hand, pulsation and multiplicity may produce radial velocity variability. Very accurate radial velocity measurements obtained in a long time-interval are required to separate these effects. However, we can expect that it will be difficult to measure accurate δ Scuti-type light and radial velocity variations in close binary systems, taking into account large light and velocity variation produced eclipses, proximity effects and orbital motion.
The study of δ Scuti pulsators among eclipsing binaries is very attractive for several reasons. Since the orbital inclination in such systems is close to 90
• , the near equator-on view of the stellar surface gives an opportunity for the detection of sectoral modes. The components act as a special filter during the eclipses which makes mode identification more accurate. We should be able to identify which component of the binary is responsible for the pulsation by inspection to the light variations during the minima. In addition, pulsating stars in eclipsing binary systems are important, not only for accurate determinations of basic parameters, but also for studying the tidal effects on the pulsation. As a result, since the binarity can provide more stringent constraints on the pulsation characteristics than in the case of single δ Scuti stars, such objects may be considered as privileged targets for future asteroseismic space missions.
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